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MODIS Aqua nLw 412nm, before correction:

After correction:
Las



http://www.go2pdf.com

‘Sun-yaw’ or beta angle
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MODIS SD Measurement Setup (Waluschka et al., 2004)
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Part 1:
Results from on-orbit SD
measurements with ocean bands
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Next slide: m1 measurements

e Provided by MCST
 Not used In calibration LUTSs
e Calculated with:

ml=BRF*cosq* G* D/ (dn** d?)

G = vignetting function from SD screen
D = SD degradation measured by SDSM
dn* = measured counts minus dark current (temperature corrected)

des = distance Earth-Sun
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Pattern related to beta angle:
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MODIS Focal Planes

Timing Offsets(in 1 km IFOV units) Relative to Reference Optical Axs
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Conclusions:

* True vignetting function Is detector
dependent (~0.5% effect)

* This detector dependence is probably band
dependent (~0.2% effect, determined by
position on the focal plane)

* Open guestion: Is the detector-averaged
vignetting function also band dependent ?
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Assumption: exponential degradation of gains (inverse of m1)

(plot shows normalized m1 of detector 5 as a function of time)
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Residuals from exponential degradation of m1, detector 5

(residuals fitted with 3rd order polynomial, plotted versus beta angle)
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Residuals from exponential degradation of m1, detectors 1,5,10

(residuals fitted with 3rd order polynomial, plotted versus beta angle)
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Part 2:
Results from on-orbit SD
measurements with non-ocean bands
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Detector 10/1 ratio from detector-dependent VF
corrects detector ratio beta angle dependence...
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Part 3:
Detector-to-Detector Residuals
from Earth-View Data
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Adqua detector/mirror-side dependency

« Goal: quantify Agua detector dependency for
all ocean bands including the NIR bands for
earthview TOA radiances (Lt’s)

e How:

— find runs of 20 pixels along the track which meet
strict flag and low chlorophyll/AOT requirements

— for each run calculate percent differences between
the Lt at mirror side 1 detector 1 and the Lt’s at
the other pixels in the run

— average percent differences for all the runs found
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Aqua detector/mirror-side dependency
_ Rayleigh and aerosol radiances
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Aqua detector/mirror-side dependency
— with Rayleigh, La and tLw correction
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Aqua detector/mirror-side dependency

— with Rayleigh, La and tLw correction

14 Aug 2002

no limit on dPOL
488nm

412nm

443nm

4$1Znm M1RM2E TOA
i T T T ] i N
5 osr 4 & oS 7
14 T o B
=] 4 =] L
= vy
= 4 [ L
= 4 = -
é U.D_'"l'"'_"'_ .................................................. __ é E'.ﬂ__+++ .................................................. u
5 + 1 = - + oy
& L + +

B + + i + -
i % R T N S e h % h
= —05F + + + * + - = 0.5 5 .
o] + + + J =] L
& i £ L
L i o] L
=] ]
: 1 5.1
E —1.0F - E —1.4F -
& 1 k [
a I I I I I I I 1 I I n E C I 1 I 1 L I L I I

1 2 3 4 5 8 7 85 8 10 1 3 4 B & 7 @B 14

DETECTOR MLMEER DETECTOR NUMBER

AN 2nm M1RM28 TOA 2ndHalfScan (Lrlatley Cor, SubscloEfdnm W1PM28 TOA 2ndHalfScan {Lrlatlw Corr,

T T T T T T T T T T T T T T T T T T T T
w ~ L o
B omsr = B ook .
v T c B
=] i o] L
E 1 N [
= i = L
) D;D_--+ ....................................................... — el {:Iuﬂ _..* ....................................................... —
=4 c
5 + + 1 ] I +
5 + . E L oy

1 I +H

E + 4 -I-+ 1 E L ' N W 4
= =05 '“_ -h- = =z =0ar s ++
B o 1 B |
g ] & r
i ] i r
E 10 = E —1af -
L 1 L [
a I I I I I L I 1 I I ] E C I 1 L L I L L I I

1 a2 10 1 2 & 15

T AT e s s L ST
DETECTOR MWLIMBER CETECTOR MUMBER

KLIFFERENCE FROM DETECTOR 1 MIRROR SIDE

XDIFFERENCGE FROM DETECTOR 1 MIRROR SIDE

0.5

0.0

—0.5

0.5

0.0

12 3 4 5 & 7
DETECTCHR MNUMEER

4

SubsolefPEnm M1P28 TOA ZndHalfScan (Lriotlw Carr,
T T T T T T T T T T

1stHalfScan (Lrlatlw Corr, Subsolafd3nm M1PWM25 TOA 1stHalfSean (Lrlatlw Comr, Subsclaf8Bnm W1M28 TOA 1stHalfSean {LrlatLw Corr, Subsclar

15t half
of the scan

Subsalar

4 5 & 7
DETECTGR NUMEER

10

2nd half
of the scan


http://www.go2pdf.com

Comparison to lunar analysis of MCST (*):
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Comparison to lunar analysis of MCST (*):
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MODIS Aqua nLw 412nm, before correction:

After correction:
Las



http://www.go2pdf.com

Conclusions:

Corrections from TOA analysis
significantly reduce striping

Corrections confirmed by lunar analysis

Detector dependent vignetting function
removes beta angle dependence In detector
ratio, but increases striping

Open gquestion: what causes SD to introduce
offsets between detectors ?
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